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Outline

• Focusing on the microcontroller level
– smaller in size, less complex platform 
– cheaper in price, consumes less power

• Exploiting ambiguity in sensor signals:
– specific example: accelerometer

• Goals :
– making the signal processing better/easier
– Getting the best of simple sensors 



Hardware
• Based on Smart-Its

core board: provides
processing power and
communication

• Sensor board with 2
acceleration sensors
placed at right angles
to each other, used to determine orientation

• Touch/proximity sensor included to enable 
power saving features

QT110 proximity

PIC Microcontroller BIM2 RF transceiver ADXL311 accelerometer



1. Top side?

• Gaussian:

• Maximum Likelihood:
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1. Example – Cube Base



1. Example – Controlling Audio…



1. Example – … and Video



2. State Transitions?
• State = (up,south),   Transition=

• Model:
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2. Example

Navigating a mobile phone 
interface

Moving a dot around the 
screen



3. Gestures
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• Shaking

• Twisting

• Knocking

0 10 20 30 40 50 60 70
350

400

450

500

550

600

650

Time (+/-10ms)

S
en

so
rv

al
ue

s

10 20 30 40 50 60 70 80 90 100
200

300

400

500

600

700

800

900

Time (+/- 10ms)

S
en

so
rv

al
ue

s



Conclusion

A
cceleration sensors

Which side is 
‘on top’?

Has a gesture been performed?

O
utput

• Focusing on the 
microcontroller level

• Exploiting ambiguity in 
sensor signals:

• Goals :
– making the signal 

processing better/easier
– Getting the best of simple 

sensors

• More @: 
http://ubicomp.lancs.ac.uk

What is direction
of all sides?
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